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1020020077492 ^Xf: 2003/5/23 

[^^1 0I21AI ^mm o^ol^l i36-i aq^!x^A^^scH 

Om^ 107- 504 
[^^1 KR 

imxi] mmm :qi42s°i f^soii 21 s^ M60^2i 

oil 2ls^ ssl^A^ g g^i.^L|[:F. chbi&i 
oi^g (ei) cHaiei 
oi§^ (ei) 

20 & 29,000 ^ 

i:>F<^>#^S] 12 S 12.000 ^ 

I^^^^SSl 0 21 OS! 

[^MS^Sl 26 if 941,000 ^ 

982.000 ^ 

[gVAIWl 1. fi^'AI- SA||A|(£a)_ie 



32-2 



1020020077492 #^ •^^j-: 2003/5/23 

6\] ofls^^^ SiGe Si ^^*>:il TflojM^^ ^#^^2:1- ^2^- 

sVJi <54^'S<^1 <=Hl3|^^ SiGe ^7] e>)]3ilifl>g SiGe ;^l]7l 

€ ^ll^^m Tlloje^^ <^^o^ «]-£^l7l^ ^>^«^1 <Hl5x) 

Si f'* -^^^^1?^ ^lim^ ^^^^ cf-i-, ^ '^-¥-'^1 7flolH^<gB]- ^ T^lolH^^^ 

£ 2f 
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1020020077492 #^ "U^}'- 2003/5/23 

«]-S.Afl4i:^>5^ H^^I^Bl ^ :jl ^^^«<}-^{A transistor of a semiconductor device 
and a method for forming the same} 

5. 2a i^^l S. 2f ^ ^ ^^^^ ^^ll^Alc^jofl n].^ ^S^l^t;^}^ H^^^l^B^ 
'S-^^ S'^lt!: 

£ 3a £ 3i ^ ^ ^'^sl ;Ml2^Aldiloil tc}-s. aV^^l^;^!-^ H^^l^^l 
S^ltb 

11.41 : ^£^l7l^ 13.43 : <^l5q^^ SiGe # 
15,45 : <»ll3ilifl^ Si # 17,47 : 4i^>^5^^ 
19,53 : 21 : s) >^5'a:S|-B^' 

22,57 : TllolB^^ <=g^ 23,59 : ^ 
25,61 : 27. : ^fl^ 

29.65 : TflolB^^^ 31.67 : 7llolB^^-§- S.^^ 
33 : ^\^'o\^B,%. 35,51 : ^c^b]- ^je)]o1a^ 

49 : ciD] 1-Hl^2l^# 55 : f^^^<a^ 
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1020020077492 #^ 'U^}- 2003/5/23 

<13> ^ ti>:£;^l 4.^>o^ E^^l>,Bl ^ ZL ^>^^«J-'^ofl ^^5., 

^l^H ^^1-^ ^ Ji^2^s^-7> 7>^t!r i^iaal ^^Hl ^tb ^^1^=1-. 

<14> ^^S.7> ^7l-^ofl ic).e|. DRAM ^1 ^-f ^^£7> ^7l-^oflS. 1-^*>J1 

DRAM e1Sefl4=l ^l^V^ Jl^^ "fl^'Hl ^cflnVt:]- Tl^l 2 Mfl^2j ^7}n ^cf. 

<15> Bflae^ ^£71- ^l^a^^S. ^7>^o|l tnl-S^. 71^21 ^^o] ^7].^ ^^fl^jL^]- 

<16> a^V, 1-^^ ^HS] ^7>^ 7ll2llAl^:±:0^ ^7>1- <=>>7lAl^ ^^>o| Jl^sj-^ 

<17> >^7lt!: WVSf ^<^1 ^2fl7l#ofl Vi^^ ^^^di7]-9] B^^^l^Bl ^ ^^^^J"^^, 7] 

<18> ^ ^v,^^ ojfi^t!: ^2fl7l#sl ^^1^^ «ll^*l-7l 4i^:^i/H.el1^ ^^^-^ 

^^¥^^^ ^ ^^'Hl ^t!- 7fl3flAiE-l7> ;^l7l£)o1 ^^>^ JL^^n ^ :a 
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1020020077492 *a^V: 2003/5/23 

<19> o]^o^ s-a)^ ^^^«>7l ^ ^^ofl 4^ a]:S.^l4i^>S] S^^l^Ei^, 

<20> «V£^l7l:^5^ #^^«^^ofl ^al3^1^ 

<21> ^7] ^«^^ >a-o]l ^^i^^i ^tll^l^ dt^^/^eflol ^^<^^azf, 

<22> ^V7l #A^<:g^o^ Tll^lH^^ ^ ^7] ^<^^ ^ ^^^/^iefl*?! ^ ^ ^ ^ 

<23> >^7l c^.^;^ -^^^oll ^tijS]^ Tfl^^lH^^^ ^ TllolB^^ 

<25> ^7] ^^^2l9\ ^^^^/^^^i ^^^^-§- ^2^- 50 ~ 

1000 A ^^S. '^^]^^ ^4. 

<26> ^V7l :il^>^B^^4 ^^^^^ ^^1^^ 

<27> >^7l 4iii/=2l]^ ^^*^^-§- £^#2). ^ll^-g- ^^^-Br o\\^^^ 

Si ^Wl^^ ^4, 

<28> ^V7l ^fl^^ >^V7l ajf^^Sfil- ^^^1^ ^^2]-£]cH ^ajsl^ ^^-2.^ 

<29> sEtV, ol>^s^ s-;^^ ^^^«V7l ^ ^^^^1 n^-^ wV5.^l4i7>Sl B^^l^B^ 
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1020020077492 #^ 'U^}'- 2003/5/23 

<30 ^S.^l7l:^ ;^U^^^ ^12^^^ S^f^^l ^^^s^ ^'l^arl-^ ^ 

<H1 <i^V5)-B]-J2V 

<33> 7flolH^^i^>>i3.» Ol-g.^ A>^^2^-^^0.^ «i>iV5|-^, ;*ll2,l 

<34> -S-71 TflolH^^ <^^<^1 >a-7l ^^fll^l^^ ^^l^fc^ ^7] :42 

<35> "ll^^m ^"i!^* 

<36> >^7l 7)1 olH^^ -^g^Sl 7]^ >^H1 ^13 >^^^Al7lJL >^7l SI^^SB^- 

<39> ^V7l ci-^^ GeH4, SiH4 ^ SiH2Cl2 ^ ^VM" HCl ^ H2 ^ ^ 

^7]-:^ ^^7101]^^ <^ls]^^ ^^^^ 50 ~ 1000 A ^^1^ <Hls]^^ SiGe 

<40> ^7] }^]2,3 SiH4 ^ SiH2Cl2 ^ *VM- <^1^. HCl H2 2^ ^ 

^7>>i ^^7lollA-1 oflajin^ .y;^-^ 2^-2^ 50 ~ 1000 A ^f- 100 ~ 2000 A 
Si ^4. 
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1020020077492 #^ "^^j-: 2003/5/23 

<4i> ^7] #^1-^ As AV-g-ef^ 1.0E12 ~ 5.0E13 /cnf 

^^S. 10 ~ 100 KeV 3] '=>\]^^]^ <^]-%-^}<^ ^^]^ ^3)-, 
<42> >^V7l ^^a-^^-gr 10 ~ 200 A ^^IS- ^^^sV^ 

<43> .^71 ^^n, ^ 1-51^5^^ ^<Hl>«.i ^S^o^ tl:7Ml- <:>l-g-*>^ ^ 

^, 

<44> ^7] c]-^;^ £^#2] H2O, H2O2. NH4OH ^1 70 ~ 80 r 

<45> >^7l ^11 ^17]^:^^ HBr. O2 ^ CI2 ^ ^^7>^il- ol-§-t!: l-e)- 

<46> ^1-71 #B]-SP> pfol^^^lolti. ( microwave method ) * ol-§-*l-^ ^^1 

t}7]^ SFe * ^7>^H ^^1*>^ 

<47> >^7l ^<a^^ ^^^<^m- ^^^3^32], 

<48> ^7] AVsj-n^^ siH4 N2O » <^l-§-*V<=^ 50 Torr o]^}^ oj-^n}- 50 ~ 800 "C ^S. 

<^l><-i CVD 'IJ-'S-^S '^^^^VJI, 

<49> ^7] ^21-^1-^ 700 ~ 1100 "C ^3E.<^l^i ^-^ SEfe ^^yj-ig 

*m 

<50> >^7l ^<a5^-^ ALD ( atomic layer deposition ) ^^^^V^ ^ll^^i 

<51> SEtF. ol'S-^ ^^^*>7l ^Sfl ^ ^Vi^ofl nl-S. ti}.£^l4,;^].o^ B^^l^El 
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1020020077492 %^ 2003/5/23 

<52> HV5.;^l7l:^ ^c]] 4l ^12 £^#21 ^^^^^ ^'^^^l'^ 

<55> >^7l Sl>«|B]-^ ^}^3.S. t}c^ ^7] 42^^^ S^f-'^l 

<56> >a-7l 5l^Si3> ^^oll ^<gi3^- ^5llo]A-l* ^ ^> ^^iS^^V^ofl ^^5)-^^^ 

^ ^11 s^f-* ^^^v^ 

<60> .^71 °fl^^>^ ^"i^e^-^ ^^4, 

<6i> TllolH^^ -^^^ ^13 S^f-^ A^^Al^lJl ^#^H*>c^ ^ 

<63> ^7] GeH4, SiH4 ^ SiH2Cl2 ^ ^VM" -^l^. HCl ^ H2 ^ ^ 

^7>>i ^^7loflA^ <Hl3il^^ 50 - 1000 A ^^^1^ <Hl3il^>« SiGe ^91 
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1020020077492 #^ 'U^}- 2003/5/23 

<64> ^7] 1-^^^ As ^ ^^l-g-^V^ ^-f 1.0E12 ~ 5.0E13 /cnf 

10 ~ 100 KeV ^ <Hm^l» <^l-g-*><^ ^'^-l^ ^4, 
<65> 51 ^^3^^ 500 ~ 3000 A ^^]^ l-e)^E|^o.^ ^'^^^V^ 

<67> ^V7l CVD 2E^ ALD ^^l^i t!:7>^lS ^^^^ ^^^o] 

<68> t!-^, ^ ^tgo^ :^Sl^ Cf^Sl- ^Cf. 

<69> ^£^l7l^ ^ofl oi]sj^^ "tJ-'^-^s SiGe #^1- Si #^ ^^f^^Sl- ^^^3r]-Jl Tllo] 

H^-^ ^^^2,- Aiz^-tb cf-a-. ^71 ^%^^2,^ ^z^-^ oil3i)^^ SiGe ^1 

7]^JL ^7] ^]^^^ SiGe ^171^ ^11^«^>^ 

^^^] Si f^"?! ^^^^1?^ ^fl^S. =L ^^oll TllolB.^^^ 

<70> ^^^2:21 ofl5z1^>i Si £^#0.5. 4i^i/:E.sfl«y ^^<^^1: 

<71> ^^^^^^^ ^^^]^^ ^^<H1 3]^ ^]7] 

<72> ol^K S.^^ ^JIS. ^ ^^t] ^d^^}^ Cf^Sl- ^Cf. 
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1020020077492 #^ 'U^}- 2003/5/23 

<73> £. 1 ^ «}-JE:*ll7l:a-(100) ^<^1 (200)3)- Tll^l^^^ *^^(300)^ S-'^ltt ^ 

<74> £ 2a ^^1 2f ^ ^U^Alolloil xC^^ ^^^]^:^}^ B^^l^B^ 

<75> £ 2a# ^^i^ ^£^171^(11) '^I'-^oil <^1^^^ SiGe # 

(13) ^ -^l^q^^ Si #(15)# ^^>2^-^S ^^^tt^. 
<76> olnfl, >y-7l <^l5q^^ SiGe ^(13)3]- oflsll«>« Si ^(15)^ 50 ~ 1000 A ^ 

<77> ZL cf^. ^^iS^^i-^oil sll = <L>sl-^(£Aio>^) ^ ^^^H:£^l«d:^)^ 

, <^l3i1^^ Si #(15), SiGe #(13) ^ tiV3E^l7m(ll)^ 

B^^l« ^^^t-V <^11- ^^>^&1^(17)^ ^-^^^H 

<Hl5rj^^ Si #(15)^ SiH4 ( £^ SiH2Cl2 ). HCl , 7l->iS] 3:^^ <^l-§-^l- 
<^ 50 ~ 1000 A ^-^^t!:!^. -^71 <^l3Xl^>t SiGe #(13)^ GeH4, SiH4 ( 

SiH2Cl2 ), HCl. H2 7}^^ <^l-§-*><^ 50 ~ 1000 A ^^^^ ^^^tb^f. 

<79> ^7] ^^>^e|^(17)# ^}^^3.S. ^7] c>^]3^\^^ Si #(15)<H1 'ai-fi-H 

<80> o]i41, ^7] Ir^l-* As S. A>-g.*V^ ^4- 1.0E12 ~ 5.0E13 /cnf 

■ir^l- ^^S. 10 ~ 100 KeV ^ oflM^^l* ol-g-^^H ^7] 1:^1-^ 
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1020020077492 #^ ^^>: 2003/5/23 

<8i> n cf^, ^^IS'^^^^'HI ^<0:sj-B]-(i9)^ 10 ~ 200 A ^^^1^ ^^^*>J1 n 

<82> ojnfl, >^7l S1>^S<:1:^^(21)^ ^\^^3L ^ ^ ^S.^ 500 ~ 3000 A -^^l^l 

<83> £ 2b» ^S^V^, ^^-71 £ 1 ^ 711 olH^^ ^^^(300)^ sflE-l^^ ^ 

(15) ^ <Hl3l^^ SiGe #(13)* ^^V^^S ^^^V'^^ Tflolm^^ '^^(300)5^ ^7] 
£^l7l:a:(ll)* h^^^]f]^ 711 ojE^^ ^^(22)* ^^Jtbt^-. 

<84> £ 2cl- %l-2:3r>ig. ^7] TH^IB^^ (22)^1 ^ ^^ofl ^Z^^ol i^^^ ojl 3X1 

^-i SiGe #(13)* ^iTlsrH ^71 «^l5il^^ Si #(15) *>^S. ^(23)* 
<85> olijfl, ^7l <^l5q^^ SiGe #(13)^ ^^-8- ^^^^zfo^ ^^-Jd^wl 

<86> '^■71 ^^^zl-^^^ H2O : H2O2 : NH4OH « 5 : 1 : 1 51 til^* 70 ~ 80 

<87> ^V7l -^yj.^^ ^<5=l^^-g-^^ ^ HBr, O2, CI2 * '^l-S-tb l-2l-^^> ^^'E'^o^S. ^ 
^1^1-sl, Aizl- ^A^^ ^ol7l ^sflA-l nfol^LS^ioly. ( microwave method ) # ^1 

^i^f. ^71 #s1-^x^> <J^zl-^^^ SFe * ^7Mc^ ^^^^ ^ 

<88> £ 2dl- ^2:^1-^. ^7] 1^(23)* Dll^B^V^ ^>sl-Bl-(25)* ^^la^a^-^'Hl 

^^Jt!-^-. <^7lA^, >^7l ^n^(25)^ ^5|-^o.^ ^^^^ ^5. ^cf. 
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1020020077492 %^ 2003/5/23 

<89> olnfl, ^7] ^s^^(25)^ 1^^*^-'^, CVD ( chemical vapor deposition ) SE^ 

ALD ( atomic layer deposition ) S. ^'^^t!: 
<90> >^7l CVD SiH4 ^ N2O * «^l-§-^><^ 50 Torr o]t}si\ ^^ij- 50 ~ 800 "C 

<9i> ^7] "^^s^-^ 1}-^^ ^^oM 700 ~ 1100 °C ^£<^1A] ^Al^t)-. 

<92> S. 2e# %^2:sr>ig. ^^7] ^S^^(25)^ , ^7] <^^(300)2] 

'a:S|-^(25)# 9X^^ BfTji^ ^^><^ ^Al^o.S.>»| ^7] ^(23) ifl<^l^ 'S'^l 

<:l-^^(25)* ^^1^. 

<94> £ 2fl- ^S^V^a, ^I^IH^^ '^^(SOO)^ ^£^171:^(11) ^Hl oll^iji^^ Si 

<95> olx^l, ^7] <=^]^^^ Si SiH4 ( SiH2Cl2 ), HCl, H2 7}^^ oj-g- 

s>oi 100 ~ 2000 A ^^1^^ ^^^tlrcf. 
<96> ZL C^-^, ^j-7l S)^S^5)-^(21) ^ 1^2|-^(19)* ^^«o^^^S. ^iT^tb^. o] nfl , 

<97> =L Cf-g-. ^fl^ <yS^H ^ <yi-ftH ^Al^O^ ^7] oflSl^ 

^ Si #^5. ^11^(27)^ ^^^W. 

<98> H^JL, ^^^S. 7flolH'a:2|-^(29), TllolH^^-g- £^^(31) ^ sV=o>>i3 
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1020020077492 #^ 2003/5/23 

^ TflolH^^^ ^^^^c^-. «^7lA^, >a-7l TflolH^^-S- -£^#(31)^ H.€- ^ 

<ioo> ojufl, >^7l ^<^^ i2llolA-1(35)^ ^sl-Bj-om ^Aj^cf. 

<ioi> <=^7]^^, ^7] £. 2f ^ "S-^-Sr ^fl^(27)l: ^^^^31 ^7] 51^5-^:^^(21) ^ 

•i-ar^^HlQ)* ^7]^ H^^l^tll- ^^^^ ^cf. 

<i02> :£ 3a ifl^l S. 3i ^ ^ ^^S] ^]2>^X\c^]<^ iq-s. wVh^1^;^Vs^ ^^^IJ" 

<103> JE. 3a» ^2:*V^, ti]:-£^l7l^(41) 4>-^<^l <^l5i1^^ SiGe #(43) ^ Si 

#(45)# ^^>^^S 

<i04> .^71 ofla)^^ SiGe ^^(43)^ GeH4, SiH4 ( SiH2Cl2 ), HCl, H2 2.^^ 
^^l-S-^V^ 50 - 1000 A ^^1^^ ^^^t!:^-. ^7] <H1jx|^^ Si #(45)^ SiH4 ( IL^ 
SiH2Cl2 ), HCl. H2 <^]-§-^l-<=^ 50 ~ 1000 A -^-^l^^ 

<105> ^^la^^^<ifl 5fl^^^^(£^m^) ^ ^^^(:£^1^^)^ ^#^^1- 

<106> ^^].«.e:jpl.>.3(£Alo]:^)# ol-g-tb AV:5l>^Z^-:g-;^ o.^ ^7] ^#^2:, <^l3X)^>i Si 

#(45). -Hl^lBfl^ SiGe #(43) ^ 'U^^^<^]^ ^Vs^l 71^^(41)^ ^z]-*><^ 

<107> cf^, ^^liL^-S-^<Hl v]v] #el^&|s^(49)* ^^^^cf. 
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1020020077492 ^^ '^^}: 2003/5/23 

<i08> oinfl, ^7] c-lD] l-e)'^el^#(49)^ TflolB^^^ ^^1 ^^91 500 ~ 

3000 A ^^1^ ^^^^Vsl, ^^^oiu). ^^n]-o.^ ^A^^ SX^. 

<109> S. Sbl- ^ah^l-^, £ 1 21 71]<^1H^^ T3>i!ia(5.^1^^)l- ol-g-tl- A>^<i^Zl- 

^^^S. ^7] Tu^n] #sl^ele#(49)^ ^n*H Tll^lH^^ *^^(300)<^1^ c^ul 
^£^^#(49)^ ^^4. 

<110> l-&l^el^f^(49)* ^V^aS. ^7] <^]s\^^ Si f^(45)^l 'ai-^H 

<iii> olnfl, >a-7l As S ^>-g-s:>^ 1.0E12 ~ 5.0E13 /ciif 

-fe-S.^ 10 ~ 100 KeV ^ <^m^ll- <^l-§-sr><^ ^^]^ ^^]^. ^7] ^^^Sr ^-€- 

<ii2> <^7]^^, ^7] -8-71 ^3a ^ cio] l-el^el$#(49) ^^^^ € 

^7] :i^7.}^^^(47)^ n>^3S ^i^. 
<ii3> £ 3cl- #S^>^, cio] l-e|^el^^(49) ^^^] ^<S^ i^HojA^ (51)^ ^ 

oH, ^1-71 ^"S^ ^3i|lolAl(51)^ €^^<5m- ^^^tb^^. 

<114> H^JL, ^A>S|.5].(53)0. ^A^^cf. 

<ii5> £ 3dl- %2,t}^, ^^]S.^^^^o]] ^^^^<^^(55)^ ^^^t}JL oil- 3g^5)-^z^^l- 

^71 tHnl #s1^sl^f^(49)* i^^Aj^c].. 
<116> Olrqi, o. Qjp ^>go.^ ^AltVcf. 

<ii7> £ 3el- ^S^V'S. -^7] t:-lDi #el^sl^#(49)# ;^l7l*>Ji. >a-7l #:?1:^<5^ 

s^(55) ^ r^i3Jllo]A-1(5i)l. P>^3^ srVcx^ ^7] c^]^^^ Si #(45) ^ <^l2ll«^ 
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SiGe #(43)1: ^^^^S.^ ^7] ^^^]7]m57)'t ii^A]?]^ Tfl^lH^^ ^^(57)* 

<ii8> £ 3fs. ^s§>^, TflolB^^ '=g^(57)s] ^^6\] ic#^ ofls^l^^ SiGe 

#(43)^ ^]7]^c^ >a-7l <^13X1^^ Si #(45)5] *>-^S. 1^(59)* ^^^^cf. 
<119> olnfl, v^V7] <Hl5im^ SiGe #(43)^ ^^#2)-o^ ^z]-Ail«Hl ^j-o]^ o] 

<120> >a-7l ^^^z^-^^^ H2O : H2O2 •• NH4OH * 5 : 1 : 1 Si m]^-^ 70 ~ 80 

°C 2\ -g-^^ oj-g-^Vo^ ^^Itbcf. ( ref. F.S.Johnson et al. journal of electronic 
materials, vol21, p. 805-8 10, 1992 ), 

<i2i> ^7] ^^^^'E-^^ ^ HBr, O2, CI2 * <^l-8-t}- #ef^^> ^^^^^S. ^ 

^l^V^. ^^^^ ^o]7] ^SflAi T3>ola.s.?flola. ( microwave method ) » '^l 

^^1^ ^S. 9X^. Stt. ^7] ^z]-^^^ SFe * ^7}-sf<:>l ^A]^ ^ 

<122> £ ^71 ^(59)^ ^fl^^V^ -iVsl-^Cei)^ ^^IS^^^ofl 

^^^t}-^-. <=^7]^^, ^7] ^^^(61)^ ^s^n^S. ^^^^ ^S. 9X^. 

<123> oii4)^ >^V7l ^5j-H]-(61)^ I^^^J-^, CVD ( chemical vapor deposition ) £Efe 

ALD ( atomic layer deposition ) S. ^'^^^ ^<=>m-. 

<124> >^7l CVD IJ-'^^. SiH4 ^ N2O # «^l-§-*]-<^ 50 Torr o]^^ SJ"^^ 50 ~ 800 *C 

^SoflAi ^Aj^V^ ^ojcf. 
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<125> ^7] <g^5h^ «J-'^'8r ^^<*m 700 ~ 1100 1C ^£<»1]-H ^>^1*>^ 

<126> £ Shi- ^^«>^, ^1-71 >tV^^(61)^ ^>^^2^§>5), ^7] TflolH^^ «^^(300)2l 

^>2)-^H61)^-i- ^ 9XZ.^ B]-7J1^ :^t}c^ ^^]^o^S.^ ^7] ^(59) ifl<Hl'?> ^7] 

<127> olnfl, Aj-y] ^AlAlz^-:^^ o. HP ^i^o^ Ajz]-g-ofl^ o]^^}<^ ^^IW. 

<128> £ >a-7l TflolH^^ «^^(300)^ ^5.^l7l3a:(ii) ^6\] Si 



100 ~ 2000 A ^^]S. ^^^Aj^Tzf. 



<i29> cf-g-, >^V7l TllolH^^ '^^(300)5] ofljq^^ Si f^o]] ^]]^ ^ 

^^o.^ 1:^1-^ ^^*H ^11^(63)^ ^^^tbi=1-. 
<130> ^^-^S, ^11^(63) ^<^1 TflolH-ttsl-^CeS)^ ZL >^^<H1 Tfl 

<m> <:^7lAi, >^7l H 3i ^ ^71 TflolB^^-g- £^f^(67)* 611^1«-^§H ^7] 

^4. 

<133> 1. 
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<134> 2. ( junction depletion ) "t- 

<i35> 3. ^^3] 21%!: XE ( short channel effect) / DIBL ( drain induced 

barrier lowering ) 7l|'«d^^ tD^IB^^sI CD 7} 2)-o>^o)] ^^^^^S^ ^S. 

<i36> 4. :t^^/=efl<y ^^"^^i ^^j^>^ <^l3ilBfl^ Si ^a. ( bulk ) 

«j-^^S.2l ^^o] ^^-^ ( punch through ) ^^^^] ^^^^^ , €^1 

il- S.^^^^ ^# DRAM s\ ^^^]^ ( refresh ) ^^^^ ^^^-^l^ 

Jl zioJl ic}-^ ( swing ) ^^o] '=>^S.n^ -S-^A] ^-M^^ ( off-leakage ) ^^^^ 

7M^ ^ 91^^, s.^^ y^^<^] s]H5ll4=l ^ SX^. 

<139> 7. ^^>Sf ±7}- A\o]9] ip^^^-l- ^^i^l ^^^It^I ^^y^e^P^o] 30] ^ ^ 

<140> 8. ^^^-2.3. i^ll^s)- diiL:±:/=ell^ ^S^l7]^, ^ 
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1] 

2] 

^7i ^^^^ 'a:si-^<^iM- ^^^-y ^^i-^s tivs^ii^^vsi B^^i^Ei. 

[^^^J- 3] 

^1 1 *J-°fl ^<^^i, 

'S-^l diii/:£2ll^ ^^"^^-g- S-^f-^ 50 ~ 1000 A ^ 

[^^iJ- 4] 
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5] 

i^^^^ 6] 
^1 1 

7] 

^£^17):^ ^Hl /^ll^^^i ^12^^^ S-^f^^ ^f^^Sl- ^^^^Vfe ^ 

^^^^^ ^o]^ ^^4. 

cHl 5lA§B^-^ ^#*>^ 

^l<^lH^^i^>:i3.1- ol-g-^V A]-^^zi-^^ ^^-71 Sl^js^-. ;^12,1 
^ ^Z]-^H 711 olH^^ '^'^S] 7l^# ^71 ^12^^^^ 

^7] 7\]o]^:^^- c^^6\] i^t^^ ^7] ^11^^^ S^f-^ ^ITI^H ^7] ;*ll2 
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^mn^ ^^^-%r ^^^^}^ "E-^^. 
^7] 711 olH^^ 7]^ ^o\] ^13 >^^^1-AlflJL >^V7l s\^:^^ 

^1 7 *J-<^1 ^^^i, 

^11 GeH4. SiH4 ^ SiH2Cl2 ^ *>M- <^1^, HCl ^ H2 ^ ^ 

^7]-^ ^^7lollA^ 'Hlslifl^ ^^^^ 50 ~ 1000 A ^ns] c>\]^^^ SiGe f^"?! ^-i- ^ 

91 

^1 7 ^o^A-l, 

;H12,3 SiH4 ^ SiH2Cl2 ^ HCl ^ H2 ^ ^ 

^7}^ ^^7loflA^ z^-z^- 50 ~ 1000 A 2|- 100 ~ 2000 A 

[^^D- 101 

4 7 *c)-<^l ^^^i. 
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lr^#* As S Aj-g-sf^ 1.0E12 ~ 5.0E13 /cnf l-^l- 
-^£3. 10 ~ 100 KeV 2] oflui;;^!!- oj-g-^l-c^ ^a]^ ^^1.2.3. 

111 

>y-7) l-a-^si-^ 10 ~ 200 A ^-^^^V^ ^^-^^ aV£^]:i;^>S] 

121 

[^^*ch 131 

^7] ^11 -£^^^1 ^]7]^^^^ H2O, H2O2, NH4OH o] 70 ~ 80 °C ^ 

-g-6fl o. o]^^ ^^"J-'S-^S. ^].^ «}:£^l4l:^>S^ H^fl^^lriiEl ^ 

[^^^J- 141 

^] 7 ^^^-1, 



32-22 



1020020077492 %^ ^x>: 2003/5/23 

-^■71 ^11 ^a^^ HBr. 02 ^ CI2 ^ ^^7>^» «^l-§-t!: €^ 

^z^^;^ o.^ ^^^^^ ^^^^^■^]■^ ^^i-^S. t}^ 

[^^^ 151 

^1 14 ^"H^i. 

#£l-sn> ^2^^^^!^ ^^Voja^^^jolH. ( microwave method ) # oj-g-Brl-^ ^a] 
*>7m SFe * ^7H>c^ ^Al§>^ s.;^ aVi^l^i^VS^ H^^l^Ei ^^^^^ 

16] 

^1 7 Sl^^i, 

[^^«^ 171 

^1 16 9X^^^, 

^7] ^^-^^ SiH4 si- N2O # <*l-g-*><ii 50 Terr <^]^-S^ <a-^3l. 50 - 800 t: ^S. 

i^^-^^ 181 

^1 16 -sj-^l 

-il-^B^-o. ~ 1100 1C ^JE.<^l>«.i 1<+^^1?1 
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191 

^1 7 %H1 9X'^^^, 

^7] ^<^^-& ALD ( atomic layer deposition ) ^^^*>fe ^-i- ^^1-2.3. 

20] 

^£^l7l^ ^oHl ;^ll ^12 ^^^^^ ^^^^V^ 

^7l 51^5^ oil >::5llolAll- ^^g^V^L ^^IS'^^^-f-'Hl 

^^7l #^^<a^^ ^ i^llolAil. n>i3S- S^>c^ >^V7] sl^l^^, ;^12 ^^^J £ 

^ :£^^^ ^^^^ "^^^r 

^7] TllolH^^ '^^•^l ^iTl^H ^7l ;Hl2 

^71 ^11^*V^ ^^^^ ^^^*>^ ^^^21-, 
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211 

^1 20 ^Hl ^<H-^i. 

^7] ;*lll GeH4, SiH4 ^ SiH2Cl2 ^ *>M- HCl ^ Hg ^ ^ 

^7V^ ^^7loilA-1 oil3X)^^ 50 ~ 1000 A ^^^1^ <^l5il^^ SiGe ^91 ^■ 

22] 

^1 20 ^<^1 

-^71 ;«fl2,3 ^^^^ ^2]- SiH4 ^ SiH2Cl2 ^ ^VM- HCl H2 ^ ^ 

^7>i ^^7loilA^ <^l2l^^ ^^^1-^ 50 ~ 1000 A ^ 100 ~ 2000 A -^^1^ 

I^^^J- 231 

^1 20 ^^^] 9X<^^^, 

o]#^B As A]-g-^>^ ;^ o. ;l.0E12 ~ 5.0E13 /cuf 

■^iES- 10 ~ 100 KeV ^ <^li-i^l* ol-§-*}<^ ^^]^ ^^J^S. «VS.jm4i>^V3l 



32-25 



1020020077492 %:^ ^^>: 2003/5/23 

24] 

^1 20 *J-<H1 9X<=>]^^, 

^7] ^^S"^^ 500 ~ 3000 A ^^1^ #el^el€--^S. ^^^^ffe ^^^.^S. 

[^^IJ- 251 

^1 20 *M SX<^M. 

^y] ^11 ^^^i ^]7] ^^^^^ ^^^J-^^m- o.^ ^Al^> 

26] 

^1 20 *J-<H1 9X'^^^, 

^<?!5]-^ l^^^j-^, CVD ALD ^<Hl^i t!-7>^l^ ^^^^ -ar^^c)] 
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